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Introduction

28
Globally, faecal sludge (FS) management is a growing challenge especially in urban Africa, and this is due to 29 rapid urbanisation, population growth and poor FS treatment facilities. These have contributed to an increase in 30 the volume of FS generated and accumulated within urban areas. Currently, it is estimated that over 2.7 billion 31 people globally rely on on-site sanitation facilities for their sanitation needs, and this population is anticipated to 32 increase to 5 billion by 2030 (Strande, 2014) . Of which, In Sub-Saharan Africa, about 65-100% of the urban 33 residents are served by on-site sanitation technologies other than sewer systems. These systems generate 34 significant volumes of highly concentrated FS material without the benefit of the dilution that is provided by 35 water-borne sewered sanitation infrastructure (Montangero and Strauss 2004 ).
36
Despite the progress made in the past decades to deliver improved sanitation in urban Africa, sanitation 37 service delivery in the form of infrastructure development for FS treatment facilities has not been harmonised 38 with the needs of the increasing population. Therefore, sustainable FS treatment technologies are largely still 39 lacking in these areas. Consequently, FS is collected directly from on-site sanitation installations without any 40 treatment and subsequently used in agriculture and aquaculture or indiscriminately disposed of into the 41 environment (e.g., natural wetlands and drainage channels), leading to severe environmental and public health 42 risks. Given that FS from on-site sanitation facilities is characterised by nutrient and pollutant concentrations 43 that are 10-100 times stronger than domestic wastewater (Strauss et al. 1997) , its indiscriminate disposal into 44 water bodies leads to serious public health risks in addition to oxygen depletion in aquatic systems. Yet, FS contains valuable organic matter and plant nutrients such as nitrogen (N), phosphorus (P) and potassium (K), 46 which can be recovered for safe reuse in agriculture. However, FS contains pathogens that need to be inactivated 47 if it is to be reused in agriculture so as to minimise the public health risks. In urban Africa where helminthic 48 infections are rampant, helminth eggs especially Ascaris eggs have been suggested as the best hygienic indicator 49 since they are more resistant to die-off than all other excreted pathogens (Feachem et al. 1983 ).
50
Various methods for low-cost FS treatment have been described, of which unplanted sludge drying beds 51 followed by co-composting of biosolids are considered to be amongst the most feasible options (Cofie et al. 57 Heinss et al. 1998 drains, and 12 unplanted sludge drying beds of 1m 2 effective drying area (see Figure 1 ).
76
Bed preparation with different sand filtering media thickness
77
The drying beds were constructed with a raised plinth wall approximately 1m from the ground level. The beds 78 comprised of three layers which included: bottom base supporting layer made of coarse aggregates with average 79 particle size within the range of 10 -19mm and thickness of 150mm; followed by middle supporting base of fine 80 gravel with average diameter between 5 and 10mm and thickness of 100mm; and lastly, the top layer which is 81 the sand filtering media of particle size within the range of 0.2 -0.6mm (Kuffour et al. 2009 
131
Results and Discussion
132
Faecal sludge composition
133
The raw FS (i.e., a mixture of VIP sludge: Septage (1:2)) had large nutrient and pollutant concentrations (Table   134 1), which are 10-100 times stronger than typical domestic wastewaters in agreement with the findings of 
Dewatering efficiency of different sand filtering media thickness
143
The mean dewatering times of sand filtering media thickness 150mm, 250mm and 350mm were 3.65, 3.83 and Table 5 ). In the present study, there was no significant correlation observed 201 between the dewatering time and SS removal efficiency (see
202
Supplementary Information 
215
Nutrient removal from percolate and recovery in dry sludge
216
Removal efficiencies of TNH 3 -N from raw sludge were high for all the media thickness (Table 3) Table 3 , it can be noted that the NO 3 -N concentrations detected in percolate did not comply 240 with the Uganda wastewater discharge standards of 0.02gNO 3 -N/l, which implies the percolate needs further 241 treatment.
242
The nutrient recovery efficiencies in the range of 51.9 Ð 56.6% and 34. and DCOD. In Table 7 , it can be noted that no significant correlation was observed between the dewatering time 295
and removal efficiency of organic pollutants during composting. surprising, given that the dewatering FS was exposed to the high ambient temperatures and solar radiations for a 329 very short duration to achieve complete die-off of helminth eggs, yet the temperature-time relationship is a key 
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